hypothetical research were analyzed using logistic regression. Variables included in the model were age, race, sex, education, initial NIHSS, modified Rankin Scale prior to stroke and 30 days after stroke, and proxy versus patient responder. Results: At 2 years after stroke, after excluding patient deaths, missing data or refusals, there were 194 patient/ proxy responses included in this analysis. Overall, 72-79% of responses were favorable for chart review or blood draw without consent. The proportions answering agreeably to questions about medications or invasive strategies were smaller (62.9 and 59.8%). Older subjects were less likely to offer an agreeable response regarding use of medications [OR 0.97 per year (95% CI 0.94-0.99)] and invasive procedures [OR 0.97 per year (95% CI 0.94-0.99)]. Nonblacks tended to be more agreeable than blacks to invasive procedures. Men had twice the odds of being agreeable to blood draws than women. Conclusions: We found that the majority of interviewed ischemic stroke patients were agreeable to being enrolled in acute stroke research with exception from informed consent, although the rates of agreement were lower than we expected among a cohort of patients who had already agreed to research. Older subjects, black race, and women were less likely to agree to blood draws or treatment strategies.
Introduction
When research in the acute setting is conducted under the regulations governing exception from informed consent (EFIC), subjects can be enrolled in a study without their prior consent only if stringent criteria are met [1] : (1) The patient must be in an immediately life-threatening situation. ( 2) It must not be feasible to obtain informed consent because of the patient's condition, because the intervention must be delivered prior to informed consent being possible, and because it is not practical to prospectively identify potential participants. ( 3) The therapy under study must show the potential for direct benefit to the subject. (4) It must not be practical to conduct the research without the waiver. (5) The therapeutic window must be defined based on scientific evidence and the investigator must attempt to obtain consent from a legally authorized representative during that therapeutic window. (6) If feasible, informed consent must be obtained, and any family members must be provided with the opportunity to object to the patient's participation. (7) Additional protections must be in place to protect the rights and welfare of participants, including public disclosure and community consultation. Much debate currently surrounds this last requirement [2] [3] [4] [5] [6] . The purpose of community consultation is to ensure that the research is respectful of the community in which it is conducted and as such, understanding community perceptions and opinions of the research is paramount [7, 8] . While many studies have been conducted regarding patient opinions of EFIC research, including patients being evaluated in the emergency department [8] [9] [10] [11] [12] , stroke patients have largely been excluded from these studies since most are cognitively impaired upon arrival in the emergency department. Also, few of these studies explored the impact of varying levels of invasiveness of the proposed research. Since several acute-stroke treatment trials have recently considered the use of EFIC, we sought to explore stroke survivors' opinions regarding hypothetical enrollment into clinical trials of varying levels of invasiveness at the time of their stroke, without personal or proxy consent.
Methods
The Greater Cincinnati/Northern Kentucky Stroke Study (GCNKSS) is a population-based epidemiological study of stroke in blacks and whites designed to measure temporal trends and racial differences in the incidence of stroke. The study period for the current analysis included patients whose strokes occurred from 1 January 2005 to 31 December 2005.
As part of the GCNKSS, a prospective cohort was assembled using 'hot pursuit' methodology at all 17 local hospitals. Study nurses prospectively screened inpatient admission logs and emergency department logs to identify ischemic stroke patients. Once cases were identified and the treating physician had given permission to approach the patient, nurses asked the patient or their proxy to consent to participate in the cohort. An extensive interview was performed by a study nurse at baseline, and a blood draw was performed for genetic analysis. Follow-up interviews were performed at 3 and 12 months after the index stroke. At 12 months, subjects were asked to consent to additional follow-up at 2 years after stroke. Proxies were identified as the most closely related individual competent to consent for the patient, preferably a person living with the patient prior to the stroke.
Institutional Review Board approval was obtained prior to the study initiation. If the patient failed a standardized assessment of competency, proxy consent was obtained at initial enrollment and again at 12 months. Each patient's medical record was abstracted by a research nurse; data pertinent to patient characteristics, medical history, and stroke were collected. Data included stroke severity, baseline disability, past medical and surgical history, medications prior to stroke, social history/habits, diagnostic tests performed and results, treatments, and short-term outcomes. All abstracts were reviewed by a study physician to verify whether or not a stroke or transient ischemic attack occurred.
For patients who consented to the 2-year follow-up, an interview was conducted within 30 days of the 2-year anniversary of their index ischemic stroke. Patients (or their proxies) were asked to think back to the time of their stroke and indicate whether they would have accepted being enrolled in an acute stroke research study before individual or proxy consent could have been obtained. Five questions, reflecting different perceived levels of invasiveness, were asked. Interviewers were instructed to read the questions verbatim. Respondents were asked to indicate their agreement with being enrolled in a study at the time of their stroke without their consent, or lack thereof, using a five-point Likert scale.
The script for the interviewing study nurse was the following:
The next question I have is about giving permission to be in a study. When patients come to the emergency room with a stroke, sometimes they can't consent for studies. This is because of confusion or trouble talking. Stroke patients are often not in studies because they can't give permission. Sometimes researchers might put someone into a study without their permission at that time. When family arrives or when the patient is able, they hear about the study and can agree or disagree then. We are not doing studies this way now in the Cincinnati area. However, since the idea is being talked about in other places, we would like your opinion as a stroke survivor. We would like you to think back to the time of your stroke and answer the following questions:
What would you have thought about being put into a study without your permission at the time (understanding that you or your family would have been told as soon as possible, with a choice to leave the study if you wanted)? Please answer each of the following questions with one of these choices: (1) I think it's a good idea. (2) I wouldn't mind. (a) A study involving a nurse reviewing your medical records only? (b) A study involving getting some of your blood only? (c) A study involving getting some of your blood for genetics (looking at your DNA and genes) only? (d) A study involving getting medications to treat my stroke? (e) A study involving an invasive procedure, such as an angiogram, where doctors put catheters inside the blood vessels to try and treat your stroke? For analysis, responses of 'I think it's a good idea' or 'I wouldn't mind' were considered agreeable responses. Predictors of an agreeable response were identified using multivariable logistic regression. We hypothesized that younger subjects, nonblack race, being female, being better educated, and having poorer functional status or more severe stroke would increase the odds of providing an agreeable response, based on prior research participation studies [13, 14] . We also tested whether responses were given by the patient or a proxy was predictive of an agreeable response. Functional status was assessed using the modified Rankin Scale, and stroke severity was assessed using an estimated NIH Stroke Scale Score (NIHSSS) [15] . 
Results
There were 502 ischemic stroke patients (or proxies) enrolled in the cohort from the larger epidemiology study. After physician review of the patients' medical abstracts, it was determined that 460 cases met case criteria for ischemic stroke. At 12 months, 62 of the 460 subjects had died, 46 were lost to follow-up, and 23 refused to be interviewed. Thus, 329 subjects were interviewed at 12 months, of whom 259 verbally agreed to be interviewed at 2 years. At 2 years, 19 of the 259 had died, 31 were lost to follow-up, and 7 refused to be interviewed. An additional 8 subjects were interviewed but did not answer questions about inclusion in research without consent. Thus, 194 sets of responses were available for analysis. Included patients were significantly less likely to be black than excluded patients, and included patients tended to have lower prestroke modified Rankin scores ( table 1 ) . There were no other significant differences between included and excluded patients.
A large percentage (79.9%) of patients responded agreeably ('I wouldn't mind' or 'I think it's a good idea') to questions about chart review (question 'a') and obtaining blood with EFIC (question 'b' 72.7%; question 'c' 71.6%). The proportions answering agreeably to questions about treatment studies, including medications (question 'd') or invasive strategies (question 'e'), were smaller (62.9 and 59.8%). Figure 1 describes the responses of the cohort to all questions. Table 2 shows the effect of patient characteristics, functional status and stroke severity on the odds of providing an agreeable response. Older subjects were less likely to offer an agreeable response regarding use of medications and invasive procedures. Nonblacks tended to be more agreeable than blacks to invasive procedures, although the effect was only marginally significant. Men had twice the odds of being agreeable to blood draws for research purposes than women. Other factors were not predictive of whether or not a respondent would have been willing to participate in a research study with EFIC. The same pattern of findings was obtained when the outcome was modeled as a continuous variable (results not shown). 
Discussion
To our knowledge, stroke survivor opinion regarding EFIC stroke research has not been previously reported. We found that in every case, the majority of interviewed ischemic stroke patients were agreeable to being enrolled in acute stroke research with EFIC. However, opinions were more divided regarding studies involving medical treatments or invasive strategies. Agreement to participate in EFIC studies was not as high as we expected from this cohort of subjects who had already been enrolled in a longitudinal study of stroke outcomes that included blood draw, detailed interview and medical record review.
When exploring factors that might have affected a patient or proxy's opinions about being enrolled in studies conducted using EFIC, we found that increasing age was associated with less agreeable opinions regarding the use of medications and invasive treatments. Age was not a significant predictor for the less invasive strategies. We also found a gender difference: women were less likely to be agreeable to a blood draw with EFIC than men. However, this effect was not found for questions about invasive strategies. No other demographic and stroke severity variables were significantly associated with whether or not the subject (or proxy) would have been agreeable to participating in a study with EFIC. This is somewhat surprising, given that previous literature suggests gender and race often play an important role in willingness to participate in research [12] , although this has not been entirely consistent [9, 11] . Also, we had hypothesized that obtaining blood samples for genetics might be less agreeable to participants than a regular blood draw due to controversies surrounding genetics research. There did not appear to be a substantial difference between 'getting a blood sample' and 'getting some of your blood for genetics (looking at your DNA and genes)'. Finally, educational level and stroke severity did not appear to impact the decision-making process at all, in contrast to our hypothesis that more educated subjects, as well as subjects who deal with serious deficits from their incident stroke, would be more willing to participate in research under the EFIC regulations.
There are several potential limitations to our analysis. Most importantly, we asked stroke survivors' opinions about their experiences 2 years previously when they first had their strokes. In addition to removing the subject from the emotional and psychological stressors that exist proximal to the stroke event, there is likely a significant recall bias. However, our numbers are strikingly similar to other studies performed at the time of the acute event [9, 11] . The cohort itself has a well-documented survival bias, which is exacerbated by asking these questions several years after the stroke. This survival bias might play into how agreeable potential participants are to EFIC research. Proxies were allowed to answer these questions, with the thought that the next of kin's opinion was valuable to evaluate. We found that it did not have a significant impact on the odds of agreeing to research with EFIC. A significant proportion of patients who agreed to the original interview declined to be followed for an additional 2 years. We hypothesize that patients who refused further follow-up may be even less likely to agree to these kinds of research questions, which might indicate that we have overestimated the proportion of stroke survivors agreeable to EFIC research. However, we are not able to test this hypothesis. A recent randomized trial evaluated the effect of a brief educational intervention on patients' willingness to participate in EFIC research. Goldstein et al. [9] presented patients with either a standard questionnaire or a brief paragraph describing the EFIC research rationale and procedures. This intervention did have a positive effect, in that it improved willingness to participate by a modest amount. The format of our question asked in the current study essentially performed this kind of educational intervention, and so it is possible that we artificially improved our results. Finally, the FDA criterion that requires that there are no other possible treatments for the condition was omitted from the scripted questions, which may have altered the subjects' agreement with the principles of EFIC.
Limitations notwithstanding, by asking those individuals who live with the sequelae of their stroke on a daily basis, we have queried those who would have been most impacted by research conducted with EFIC. As one might expect, enthusiasm for research conducted with EFIC declined as the level of invasiveness increased. Although research conducted with EFIC remains an important tool for researchers to test new, time-sensitive strategies, it should be applied judiciously and in full understanding that while a majority might be agreeable to such research, between 20 and 45% would not be agreeable to their inclusion. How this translates to societal acceptance of EFIC practices is as yet unknown and is a matter of ongoing debate.
